The purpose of this paper is to determine whether larger or smaller municipalities are more efficient in their levels of overhead costs. The operative measure is per capita annual costs for these services. In addition, the issue of market structure as a factor in these costs is also to be studied. It is not for the purpose of considering costs for specific services but rather the general overhead items that are required of all local governments. The method of study will be to use the cities and towns of New York State over a number of years. This will ensure that the study group is relatively homogeneous over applicable state laws as well as giving a wide variation in the population levels studied. The per capita expenditures will be regressed against population and market power variables using several equation forms. The results will be tested for significance in scale effects and market power effects. Optimal population sizes will be calculated where possible. The outline of the paper is as follows: 1) Introduction; 2) Background issues; 3) The study design; 4) Data; 5) Results; and 6) Conclusions.
Introduction
Should municipalities merge in order to take advantage of having fewer mayors/city managers/department heads, etc.? Would there be meaningful savings for the taxpayers if they did so? Are there reasons why such mergers would not be cost saving? This paper is written to look at these questions from the relatively narrow perspective of overhead costs. Other issues could also be considered but this is one that all governments have in common. Further, quality issues in this area are generally less important to the constituents than are costs; the public wants these functions performed but the quality of that performance is either difficult to measure or matters little to the citizenry.
This paper aims to consider the question of operating economies of scale. A larger municipality may have economies of scale because of the possibility of greater specialization for its personnel. On the other hand, a smaller organization may be more flexible in responding to changing conditions. The larger municipality may be able to achieve economies in purchasing. The smaller municipality may be able to better control "inventory evaporation". The larger municipality may be able to afford better personnel. The smaller municipality may be better able to control the behavior of the employees. These and other factors may well enter into scale issues.
There is also the question of the effect of market power on the costs of government. It could be that the larger municipality could, through a greater dominance of the market, exploit its position and could extract extra remuneration for its employees. On the other hand, the smaller municipality may be less aware and possibly less able to control such agency costs. This factor may enter into the resulting cost and needs to be considered along with operating scale effects.
This paper is written with the intention of testing empirically whether there are or are not economies of scale and whether market power plays a role in costs. The particular function to be considered here will be the overhead costs of local governments, measured on a per capita basis. Other costs are more choice oriented, as, for example, in policing where choices on the amounts of policing may be made, taking into account the tradeoff between the cost of such services and the amount of crime tolerated 1 .
choice of services and taxes. It is certainly easier to move from one brand of beer to another than to change one's residence, especially if the residence is owned. Then, there is a cost to selling a house as well as a cost to finding another house and buying it. Even if the residence is rented, there is a cost to moving one's belongings and settling in a new community. This is likely to be the reason that people who are moving into an area from some other area of the country are so selective in making the initial choice; they don't want to have to incur those costs a second time. It follows, for current residents, that the local government may be able to move away from the consumer's preferred position up to the point where the disutility of moving just equals the loss due to staying; that is, the difference between the net utility given by a potential competitive community and the net utility in the current location. The fewer the competitors in the relevant region or the smaller the differences between them, the less likely a move will be advantageous to the consumer. Thus, the possible exploitation of the consumer is limited by these differences as well as by the costs of moving. Epple, et al. [2] argue that both migration costs and voting costs are important determinants of consumer decisions. Percy, et al. [3] provide further support. Most migration between municipalities in a region is through outflows from an overpriced (relative to service value) community where those leaving move elsewhere in the nation and those moving to the area choosing a different community in which to settle. Since at least the 1950s, the City of Buffalo, NY, has been losing population while its suburbs have gained. Most out-migration, however, is through death or moves to retirement communities in other parts of the US while neighboring communities like Amherst, NY, have been able to attract those who move to the area through more attractive service and tax policies. Amherst has been steadily increasing its population during the same half century. Over the 50 year period from 1950 to 2000, Buffalo decreased from 580,132 to 292,648 or an average decrease of 1.37 percent per year. Over the same period, Amherst increased from 33,744 to 116,510 or an average increase of 2.48 percent per year. It will be noted that this is a relatively long time frame relative to consumer changes for many other products. The depreciation rate for housing tends to be lower than for cars, for example. For this reason, while moves from one municipality to another in the same region do happen, such moves are generally a smaller portion of the moves affecting population levels.
It is also the case that tastes differ. Some people prefer higher levels of government services and accept the needed increases in taxes that are likely to go along with the higher services. Since people will tend to sort themselves by choosing where they live, this is likely to result in clusters of people with similar preferences. As an example, public primary and secondary education is one of the major attractions to some people as well as being the largest reason for local taxes. Persons who have no children are less likely to choose to live in a community with high school taxes and excellent schools than are people with school-age children 2 . The result of having more municipalities from which to choose is that the differences between them will be less pronounced for a given overall population size than will be the case with fewer municipalities 3 . This further implies that people will be better able to choose a municipality that is more closely consonant with their preferences. It should be expected that more effort will be placed on affecting elections the more varied in preferences the electorate in a community is. Consequently, having more municipalities available in a geographic area may well result in lower political effort as people are sorted into communities according to their preferences. If this sorting is more difficult or expensive, it will be necessary to achieve one's desired levels of spending and taxes by political means rather than by moving to a more congenial community.
Individual preferences, expressed both through voting and migration will increase the variances in spending but may not affect the overall average level of spending; higher spending levels in some communities may be balanced out by lower spending levels in other communities. People are likely to be more varied in their preferences across communities if it is easy to migrate.
A second important effect is that of Leviathan. Leviathan is a theory that government acts to maximize its spending (see Brennan & Buchanan [4] ). It is argued that the managers in a government benefit by having more spending. This can be promoted by having greater market power. Presumably, the government personnel are able to obtain greater salaries if their budgets are larger. Typically, the argument for higher salaries goes through the following process: 1) Salaries should reflect responsibility; 2) Larger departments in either numbers of personnel or in budgets have greater responsibility; 3) Therefore, the managers in these larger departments deserve greater remuneration; 4) Due to the resulting incentive, salaries and numbers of personnel are both pushed upward. This is in contrast to private firms where managers are more likely to be compensated in accord with the profitability 2 Considering the issue, the author recently decided to vote in favor of continuing an added tax for schools even though he has no relatives in the area because the added attractiveness of the community with the better schools appeared likely to keep property values sufficiently above what they would otherwise be, even including the negative effect of the tax. 3 The author was a Councilman in Amherst, NY and helped promote the idea of aiming at a particular market segment. This was the upper middle income segment which wanted more municipal services and had the capability of paying and willingness to pay for those services. they generate. Thus, private sector managers have less incentive to hire beyond the optimum number of workers.
In any organization, budget-maximizing bureaucrats could be a source of inefficiency. First is the likely result that more resources will be devoted to the activity than is optimal from the point of view of the consumers. This, of course, assumes that the bureaucrats exercise some choice in their budgeting. Second is the issue that money will be wasted on a level of activity that may be optimal but is conducted in a wasteful way. In this case, the mix of labor and capital may be skewed toward labor in order to gain more votes. That will be the case for elected officials. A skew toward capital beyond the optimal mix may be the result for a particular bureaucrat. Third is simple waste where output is less than it might be, given the input levels. Private sector firms, as well as governments, may have these characteristics but private firms have a greater incentive to operate efficiently to maximize profits. This is particularly the case where a lack of efficiency may result in the demise of the firm but not of the government.
Agency costs such as the preceding occur in both large and small organizations. However, it is probable that they will be less controllable in a larger organization where monitoring is less easy than it is in a smaller organization. Particularly with regard to shirking, the ease of hiding is probably greater the larger the organization. It is also likely that governments can more readily hide such costs than can private firms where profitability will be adversely affected.
It is often possible for a government to contract either with another government or with a private supplier to produce some service that the government wishes to supply to its citizens. It is to be hoped that a municipality would do so when the cost of providing the service that way would be lower than the cost of producing it inhouse. Of course, because the contractor will be willing to undertake such a contract only if it expects to receive net benefits as well, such contracting may be expected to happen only when both parties gain. The Town of Amherst, NY, as one example, provides emergency fire dispatch to some other municipalities as well as to its own citizens. At the same time, it contracts with a private firm for garbage collection and with a multi-county government authority to provide potable water and water pipe maintenance services. The opposite, contracting with a smaller organization, does not seem to happen as often. However, it may be the case that a smaller private firm may have lower costs than does the larger municipality simply because private firms tend to be more efficient due to their better incentives. With a smaller municipality that has lower costs, the contracting to provide services to a larger municipality is unlikely because it would raise their costs due to diseconomies of scale. In the case of the overhead costs, there seems to be little contracting involved.
In the case of overhead costs, contracting out is not generally used by local governments, although in some cases this may be feasible. For example, Amherst, NY, has contracted with a private firm to do property appraisals. However, it is still the responsibility of the Assessor to actually make the actual assessment of each property. In some other cases, it is not necessary for a municipality to hire full-time employees for such overhead activities. For example, a Town Clerk may be part-time and may even rent a room in his/her house to the town for the Clerk's office. The Town of Portland, NY, has a parttime Building Inspector as well as a part-time Assessor.
If a business survives over time, it would seem to imply that it is doing at least enough right so as to continue. It is not losing its customers through overpricing that further implies that it is producing at a low enough cost to be able to continue to compete. For a government, such survival may not imply as much. It has earlier been seen that Buffalo has lost more than half its population over a half-century yet it continues in existence. The indication is thus that the period during which the municipality may continue is prolonged because of its ability to extract revenues from its customers by compulsion. Ultimately, of course, when the service value is less than the tax cost by more than the value of the property is when the municipality will cease to exist. Frequently, this period is prolonged by subsidies provided by the State government. That is, the rest of the citizens of the State subsidize the badly performing local government.
It could be argued that the quality of the personnel may vary across municipalities with the larger able to better afford the better qualified personnel. Generally, it would be expected that higher salaries would attract the more capable persons. Of course, a municipality should not pay more for a person than that person returns in productivity. A more capable person would presumably be able to command a higher salary due to competition between municipalities than would a less capable person. Only if the amount of work accomplished in a smaller municipality by a person is of more value than the amount that he or she can accomplish in a larger municipality will that person be hired by the smaller municipality. Does this give a cost advantage to the larger or to the smaller municipality? There is no necessary reason for one or the other. Since, in a competitive market for people, the worker will capture most of the gains due to his or her competitive advantage, there won't be much left for the taxpayers. Further, because of competition between public and private entities, there would be a greater assurance that a person is paid at least his or her marginal product.
However, it may be that reducing the number of possible competitors by mergers will allow municipalities to obtain monopsony gains in hiring. Since, for the best people, the relevant market is likely to be more than local, perhaps even national, that argument is unlikely to have validity. In addition, the gains to the very well qualified people who may have monopoly gains through fewer competitors may more than offset any monopsony gains. Possibly, the gains available through the monopoly power will attract better people who will then share the benefits of their abilities with the customers/taxpayers, partially offsetting the losses due to the market power. It is an empirical question as to how this effect, if it exists, may work out in practice.
The original location of a city was usually determined because it had location related advantages over alternative sites. Because it typically still has those advantages, it should be able to compete well with any surrounding communities 4 . However, if it is exploiting those resulting monopoly rents for the advantage of the government functionaries, it may be advantageous for a new city to start up in competition. The customers will then gain the benefits of that competition 5 . The issue of whether the suburbs harm the city is sometimes raised from the point of view that it takes resources away from the city and thus makes the city worse off. Hawkins and Ihrke [5] reviewed numerous studies on this. A preponderance of these found either that there was no effect or that fragmentation decreased costs. Of course, the resources under consideration belong to the consumers, not to the city. The argument, in effect, is the same as that the Berlin Wall which prevented people leaving was useful because the people belonged to East Germany. Staley [6] argues that the cities actually exploit the suburbs. A simple analysis shows that, because residences do not pay their full costs in taxes while businesses and industries pay more than their full costs, suburbs which are primarily residential take more of the cost burden while leaving cities with more of the tax base. Filer and Kenny [7] find that city/county consolidation is primarily a way for the poorer city residents to exploit wealthier suburbanites.
The next argument, also much used, is that there are economies of scale. This, often without empirical evidence that there are such economies, is asserted to require that mergers of municipalities take place in order to save the taxpayers money. This is the issue to be studied in this paper. In many cases, if such economies existed, they could be achieved by contracting out the function either to private industry or to another government. The "Lakewood Plan" is such intergovernmental contracting where Lakewood CA chose to actually produce almost no services while still providing them (see Ostrom, Tiebout and Warren [8] for a discussion of this). Why the elected officials would not choose to do such contracting if it were that beneficial is not generally asked. It is simply asserted as a reason that the local officials would lose power and perks.
On the other side of the issue is the argument that mergers would result in fewer choices on the level of services for the consumers. Nelson [9] argues that consumers prefer more choice. Falcone and Lan [10] argue that the more local the government, the better it knows the consumers' preferences and the better it can adjust to local conditions. Olson [11] also argues for variations in services. The author, while in local elective office, made successful efforts for his local government to aim for a specific market segment, adjusting the levels of services and the consequent taxes to appeal to that particular market. There is a loss accruing to consumers who have heterogeneous preferences when they are forced into a common mold (Procrustes was not a good guy.) The magnitude of this loss in the case of metropolitanization will depend on the degree of these differences in preference.
Another argument against metropolitanization is that the governments will be able to exploit their increased market power to extract gains from the taxpayers. Lynk [12] as well as Vita and Sacher [13] find that mergers of hospitals result in price increases. Abelson [14] and DiLorenzo [15] argue for this exploitation hypothesis. Kneebone [16] finds that decentralization would reduce costs. Wagner and Weber [17] also find that governments, when able, act as monopolists. To date, however, the empirical work has been spotty in this area. Again, this issue will be explored in this paper. 4 Buffalo, NY, has lost its port advantage because of the construction of the St. Lawrence Seaway in Canada that allows ships to bypass (and eliminates offloading in) Buffalo. However, it still retains the advantages of higher ground, existing infrastructure, and access to the waterfront. It ought to be able to compete well with suburbs that are located in swamps or in places where it is otherwise difficult to build. 5 There are also some other arguments made as to why local governments should be merged. One is the purported existence of externalities If the smoke from a factory in one municipality blows into a neighboring municipality, the latter suffers uncompensated harm. Shoup [42] made essentially this argument. However, it isn't the municipality that is harmed but the property owner receiving the smoke. If both the emitter of smoke and the receiver of it are in the same municipality, there is no reason to believe that the decision made by that municipality will be any better than the decision made between the two municipalities. If the property rights are well-defined and are enforced, bargaining can take place and will yield the optimal result as per Coase [43] .
Numerous papers have been written in regard to whether there are or are not economies of scale in local government. The first issue was whether large cities spend more or less per capita than smaller cities. Gabler [18] , Zax [19] and Joulfaian and Marlow [20] found that they spend more. Deller [21] reviewed several studies that found that costs increased after consolidation. Rodden [22] found that decentralization decreased costs. Couch, et al. [23] found for several government activities that there are diseconomies of scale.
What about diseconomies of scale? Brempong [24] and Gyapong and Brempong [25] found diseconomies of scale in policing. Ostrom and Whittaker [26] found less satisfaction with police in larger cities. Sjoquist and Walker [27] found economies of scale in property assessment. Brynes and Dollery [28] review a number of studies and find that there is no evidence of economies of scale.
The next issue was efficiency; residents of larger cities might simply have a preference for a higher level of services to account for their higher spending. Are larger cities more efficient? Hirsch [29] did not find that consolidation increased efficiency. Lockwood [30] finds decentralized government to be more efficient. Oliver [31] finds that citizens monitor larger governments less which could lead to less efficiency. Bardhan [32] also found that devolution of services to local governments resulted in greater efficiency.
There are also a number of papers that find U shaped average cost curves. This implies that there is an optimal size for governments. Loehman and Emerson [33] , Shapiro [34] Drake and Simper [35] , and Southwick [36] all effectively find such cost curves. This implies economies of scale for smaller municipalities and diseconomies for larger municipalities. Most past studies assumed that there were either economies or diseconomies over the entire range and used empirical methods that did not allow for the finding of a U shaped cost curve.
The Study Design
This study will explicitly allow for economies of scale, diseconomies of scale, and a possible U shaped average cost curve. Another important issue to be explicitly considered is whether local governments actually are able to use any market power they may have to exploit their customers. Both of these issues remain controversial and need careful empirical work.
The study, as stated above, will focus on overhead costs. These overhead costs, which are also referred to as general government costs, include all costs of the local government less the following:  Education  Police  Fire  Other public safety  Health  Transportation (highways and mass transit, generally)  Economic assistance (public welfare payments)  Culture & recreation  Utilities (sewers, drainage, water)  Other home & community services Each of these excluded costs has more choice embedded in it than do the overhead costs. Consequently, it would be necessary to include the amounts (quantities per capita) of those services as well as their costs in terms of the local decisions made.
There is much less choice involved in the area of the overhead items. Therefore, there tends to be much less variation in the level of services provided across municipalities. Major components of these costs include:
In regard to these particular services, it will be presumed that the residents desire mainly to achieve the lowest feasible cost. Because the quality does not differ appreciably (except in the minds of the providers), the lowest cost delivers the lowest tax effects and therefore the highest utility. Of course, if mistakes or errors are made by the providers, that may result in citizen displeasure. However, that is much less likely for these activities than is concern over the services (excluded here) that provide direct utility to the users/citizenry.
It is true, of course, that decisions made by the legislative body may not be optimal according to some of the citizenry. However, the issue there is not generally the cost but rather the choices made by the elected officials. For example, the legislators may approve of some rezoning which is opposed by some of the people. While some of the citizens would like to replace some of the elected officials after such decisions, typically decisions are made by the elected officials with the idea in mind of maximizing the proportion of the voters who will approve the decision 6 . Overhead costs and the associated costs are generally desired to be minimized since there is no constituency for increasing them as there is for recreational service, for example.
It will be supposed that there is an average cost per capita, AC, function for the overhead services that includes the population of the municipality and the market power of the government of the municipality. Let that function be:
where Pop is the population, HH is a measure of the market power, and X is other variables. The first derivative with respect to population of the function chosen should have the capability of being of one sign at one population level and of another sign at another population level. Two functions that have this capability are: 
The derivative of Equation (2) with respect to Pop is;
If Pop is large, the value of the derivative approaches b, which can be either positive or negative, implying either diseconomies or economies of scale, respectively. At a lower value of Pop, the value approaches b -c, which will be positive if b > 0 and c < 0 and will be negative if b < 0 and c > 0. If b and c are both positive or are both negative, the issue of economies or diseconomies will depend on the relative absolute magnitudes. Thus, a variety of alternatives can be accommodated.
Suppose that both b and c are positive in Equation (2). Then, there exists an optimum population size to minimize AC. That population is:
With the translog function, Equation ( Suppose that Equation (3) is estimated and that b < 0 while c > 0. Then the optimal population (minimum AC) becomes;
Now for the variables denoted as X. One is a dummy variable for City. In New York State, Towns and Cities have mutually exclusive territories and, in the aggregate, include all lands in the state. Cities have different laws applicable to them than do Towns; thus, the variable to control for that difference. One interesting difference might be the proportion of power vested in district councilmen that is generally higher in cities since most councilmen are elected at-large in towns 7 .
Another issue is presented by the various years. The data are for a number of years. They are adjusted for Consumer Price Index (CPI) levels for the various years to be in 2004 dollars. Nonetheless, there may be other differences to be accounted for over the different years. Thus, dummy variables for the years may need to be included to account for these differences 8 .
Data
The towns and cities in New York State will comprise the data set. The governments involved are the truly local governments, towns and cities 9 . If one lives in New York State, one lives in either a city or in a town. New York City will be left out of the data set because it is so substantially different as would skew any results 10 . The reason for using a single state is to ensure that all of the municipalities operate under a single legal system and stateimposed set of constraints. Each observation is for a single town or city in a particular year 11 . As an example of how the set is consistent is that New York State allows (essentially requires) all the municipalities to have their employees be represented by unions. How they deal with the unions is then controlled by State regulations that are relatively uniform across the state.
There are approximately 932 towns and 61 cities in New York outside of New York City. This includes all of the land area of the state, again not including New York City. This follows from the design of the governments in New York where every parcel of land is in either a city or a town. There are also villages, but these are each included in one or more towns and therefore are not truly separate governments 12 . The years for which these data are readily available include 1977 through 2004. The source is various (online) years of "Financial Data for Local Governments" from the New York State Comptroller's Office. Because the original source is reports from the Towns and Cities themselves, there are occasional missing data where a municipality was late in reporting or did not report. Potentially, there may be up to 26,811 observations. In practice, because of missing observations and missing 8 The values for these estimated coefficients will not be reported since they are not of interest here. 9 In New York State, as in most northern and eastern states, townships (towns) are the most local municipalities while in the western and southern states, the county is the most local. 10 Further, the total spending per capita in NYC in 2004 was over $7900 while for the rest of the local governments, the total spending per capita was just under $4,000 or about half as much. 11 There are also villages in New York. These overlap or are included in towns. Generally, they provide services not provided or provided at a lower level by the overlapping town(s). 12 It might even be argued that homeowners' associations act as governments, providing services and levying taxes (fees) on members. 7 It has been shown by Southwick [41] that greater power for ward councilmen results in higher spending levels. items in some reports, there are fewer 13 . New York City, as noted above, is not included in the data set.
The population figures are only available accurately for the census reports every 10 years. In order to compute the population figures for each community in the other years, it was necessary to interpolate between the census figures. For the years after the 2000 census, the population for each community was computed using the assumption that it had continued to change at the same annual amount it had changed from 1990 to 2000.
Market power is defined as the Herfindahl-Hirschman (HH) Index with the county as the market area. The population in each Town and City in that county as a proportion of the total county population is squared and multiplied by 10,000 to give the HH value for that municipality. The total of these HH values across the Towns and Cities in that county gives the relevant HH number for the county and measures the market power for the communities in that county. It is thus assumed that people have a choice of communities only within their county 14 .
All the financial data were adjusted by the CPI to 2004 values. Thus, the per capita financial values were adjusted as well.
The characteristics of each of these variables are given in Table 1 .
The dependent variable, either LNRGP or RGGPOP, has the fewest observations and so will determine the number of observations used in the regressions.
The largest city (not including NYC) in the census of 2000 was Buffalo with 292,648 people and the largest town was Hempstead with 755,924. The smallest city was Sherrill with 3147 and the smallest town was Red House with 38. The median city was Plattsburgh with 18,816 and the median town was between Caroline at 2910 and Pamelia at 2897. The average city size in 2000 was 37,146 and the average town was 9326. Table 2 gives the correlations among the variables used.
The only substantial concern is the high correlation between LNPOP and LNPLNP since both are to be used as independent variables in a regression. However, with POP and POP1 essentially uncorrelated in the corresponding quadratic (non-translog) regression, this concern should be alleviated. Further, correlation among independent variables has the effect of increasing the standard errors and so should only have the effect of reducing the likelihood of finding the effect which is looked for. Also, note that the correlation between City and Pop is only 0.18 so the larger population municipalities are not necessarily cities.
Note that the HH Index is not highly correlated with municipality size. This suggests that a higher population for one municipality generally tends to show up with other municipalities in the county also having higher populations 15 . That would be consistent with municipalities responding to market forces by seeking market niches within their counties.
Results
The following three Tables 3(a)-(c) , are the results of the regressions using the Average Cost per Capita of the local governments over the 28-year time period as the dependent variable. As noted earlier, all of the financial variables have been adjusted by the CPI to 2004 dollars. 16 . These are all done using LIMDEP [37] .
Also included at the bottom of each table is the implied population for the lowest average cost municipality for that regression, where such a computation is possible.
The number of observations with complete data in each of the above regressions is 27,509. Thus, there is a large number for degrees of freedom in each case. The very substantial t-statistics that show that each of the variables is highly significant in each equation is partly the result of the large number of observations. Still, the significance of the results tends to lead to the conclusion that these equations truly are meaningful in the attempt to explain the variation in the average cost data. Further, the average cost regressions do appear to explain a substantial part of that variation. The estimated lowest cost populations appear to be somewhere between 17,000 and 21,000.
The frontier regressions are interesting because, unlike the other regressions, they are estimates of the minimum possible costs. The fact that each of the coefficients in these regressions is significant gives a good deal of confidence in the results. Further, the result that the minimum cost population estimates are very like the other minimum cost population estimates from the OLS and panel regressions gives more support to the U-shape of the cost function and the level of the true optimum population. 13 There are also fewer observations because there were only 930 Towns at the beginning of the period while there were 932 at the end of the period. 14 Of course, some people do commute across county lines. In a similar fashion, some people buy office supplies from other than the big three box stores, Office Max, Office Depot, and Staples. However, as a boundary must be set somewhere, as the FTC did with the big three, so this paper will use the county which had its boundaries set for efficiency some time ago. communities have higher average costs because of their size and that larger communities have higher average costs because of their size. While the mean population is only about half the optimal size for this function, advocacy of mergers for many communities is not necessarily warranted 17 .
Next, the results for the estimated translog cost functions are reported in Tables 4(a)-(c) . These are the OLS, panel with dummies for the years, and frontier regressions as above.
The number of complete observations is 27,509. All of the estimated coefficients are highly significant, except for the ln(HH Index) in Tables 4(a) and (c) where City is not included. The optimal population here is found to be somewhere between 6300 and 11,000. In every one of the above 27 regressions, the result is a U-shaped curve, implying that there exists an optimal sized population to minimize the average per capita cost.
It can also be concluded that greater market power does result in higher costs, thus suggesting that local governments do seek to exploit their market power to extract rents from the public. Mergers that would increase such market power would result in increased exploitation even if the resulting population were to remain near the optimal.
Further, the results show that the market power, as measured by the county HH Index, is a significant factor increasing the average cost. Apparently the market power 17 Optimal populations for other municipal functions would also be relevant. effect does decrease with increasing population, but not very substantially so. Market power still operates to increase costs at every population level.
It is again the case that there is a U-shaped average cost curve for both the OLS and panel regressions and for the frontier regression. Again, the population optima as calculated are very similar across the methods.
The next analytical test was to adjust the relevant estimated coefficients by two standard errors and to recompute the optimal populations. This, in effect, yields the approximate 95 percent confidence interval for the optimal population for each equation 18 . The purpose is a sensitivity test to see how sensitive the optimal population measures are to the estimated coefficient. The results are shown in Table 5 .
These results in Table 5 yield the important conclusion with respect to general government expenditures (overhead) that there is consistently to be found an optimal population size. Further, that optimal population is estimated to be somewhere between 4600 and 25,200 people. Mergers that result in a population of over 25,200 people will generally lead to increases in cost. It will depend on whether greater confidence is placed in the translog or in the quadratic cost function as to whether the efficient size is toward the lower end or the higher end of these ranges.
A graph of the average and efficient size, based on the translog equation with only population and city variables, is given in Figure 1 for the average municipality.
Note that the HH Index, measuring market power, has been left out of the equation creating this graph. That is because greater market power does not require higher costs; it simply allows the municipality to get away with more exploitation of its customers. It appears that the potential minimum costs are substantially lower than the actual average costs. That suggests, at least from the point of view of the consumers, a substantial level of inefficiency for the average municipality. Of course, the efficient frontier, because it uses the best results in the sample, will always look better than the average. However, if some municipalities have lower costs, it can certainly be reasonably inferred that such results are possible.
The major result shown in Figure 1 is that both the average and the efficient frontier show declining average costs out to a particular population level and rising average costs for larger communities. This should not be surprising because the same result is found repeatedly in the private sector as well. In fact, it should be found there if there are more than a few firms in the industry because otherwise they would not all have been able to survive. In the public sector, on the other hand, inefficiency is not always followed by the demise of the firm because it can simply raise taxes. Now, look at the difference between the average of the average cost results and the lowest of the average cost results. This data is derived from the same data as Figure  1 . In percentage terms, this result is shown in Figure 2 . This is a rather dramatic result, showing that the proportion of inefficiency increases for larger communities as well as does the level of cost. While this result is partly driven by the use of the same general form of equation for both equations estimated, that is by no means the only driver. The graph in Figure 2 could be declining over the entire range or it could be increasing over the entire range using the same basic formula; all that would have been required is for the estimates to be somewhat different 19 . The actual minimum inefficiency is at a population level below the population where the minimum of the average cost curve is achieved. Increasing relative inefficiency as population increases is the average result. Partly, of course, this may be due to the market power effect; greater inefficiency may be due to the exploitation of the consumers.
Conclusions
For the major issue in the introduction, mergers, it would be appropriately inferred here, as well as in the quadratic tests, that mergers are generally contraindicated. In fact, because the computed optimal populations in the translog tests is less than in the quadratic tests, the appropriate sizes of communities where mergers may be cost-reducing is smaller. The conclusion reached in regard to the market power effect is still operative; even if the sizes appear appropriate for merger consideration, the exploitative results of a merger for all the communities in a county may well imply that a merger is socially undesirable.
The bottom line in all of this appears to be that, for a very wide population range as seen in New York State, the average cost curves for the core municipal functions are U-shaped. Further, the population level at which the cost is minimized is relatively small. Therefore, it can be confidently determined that it follows that mergers of municipalities of over 25,000 population should be discouraged. Further, it appears that the merger of two municipalities each of 12,500 population would also not be cost effective using any of the estimates.
The existing average population size of 10,795 is fairly close to the minimum cost estimate with either the quadratic or the translog formulation. This would seem to imply that the answer to our initial question is, that generally, mergers will not reduce overhead costs. In fact, it would seem that many of the municipalities have grown to such an extent that division into two or more might be warranted. Savas [38] finds that many of the services covered in the above are becoming privatized. These included accounting, financial & legal, human resources administration, information technology, risk management, planning & building, and building maintenance. This effect is another way of lowering costs where municipalities are too large.
In addition, the more market power that municipalities in a county have, the higher will be the costs per capita. Any mergers would have the effect of increasing the HH Index. Using the average HH Index of 1215, the approximate implied percentages of population in each municipality if all were equal would be 12.5 percent. Merging any two of these would increase the HH Index by 313, or 25 percent. This would increase average costs according to the estimates in Table 3 by about $3.10 or more than 3 percent. From the point of view of the consumer, although not necessarily of the municipal employee, this is pure waste. It is an extra exploitation of the consumer, enabled by the extra market power. It wouldn't be as bad if there were 10 communities each with 10 percent of the population and two merged. Then, the increase would be only about $2.00.
The Federal Trade Commission promulgated rules in 1992 [39] pertaining to mergers in the private sector and again referred to these in 2006 [40] . Essentially, these were that 1) in industries with HH Indexes under 1000 after the merger there would be no challenge; 2) in industries with HH Indexes between 1000 and 1800, challenges would be made to mergers which increased the HH Index by more than 100; and 3) in industries with HH Indexes over 1800, challenges would result if the HH Index would be increased by more than 50 20 . In the above examples, this would imply that, were these municipalities in the private sector, the mergers given would be challenged as injurious to the consumers.
It needs to be noted that mergers that raise the HH Index would increase the market power for all of the firms or, in this case, municipalities in the relevant market, here the county. That is, a merger of two municipalities, as in the first example, which raises the per capita cost by $3.10 does so not only for the merging municipalities but also for the rest of the municipalities in that county. Thus, the taxpayers in any of the municipalities have an interest in opposing the merger of any of the other municipalities in their county.
Another meaningful difference is whether the municipality is a City or a Town. The efficient frontier increases for Cities by $90 per capita or by about 140 percent, depending on the equation form used. Further, the average result increases by about $110 or 167 percent. Thus, the City not only has an intrinsically higher cost, but it also adds to the level of exploitation of the customers. This is undoubtedly due to differing N.Y. State laws regulating Towns and Cities. It may also be affected by cities being more likely to have legislative bodies from districts than do towns (see Southwick, [41] ).
For future research, the economies of scale of the excluded municipal functions need to be individually studied. Because the quantity levels of other functions are more subject to the desires of the voters and because their quality may also vary substantially, it will require simultaneous equations analysis for these. Further, where contracting out exists, some different method of handling this will be needed as well.
It is interesting to speculate, given the above results, on the question of whether state and national governments, due to their greater sizes, may be even less efficient than are the local governments. That possibility should be studied before deciding to have these larger governments take on the responsibilities usually associated with more local governments.
